Effect of head-up tilt on vasopressin secretion and arterial pressure in anesthetized rats.
The effect of 45 or 60 degrees head-up tilt on plasma arginine vasopressin (AVP) concentration, mean arterial pressure, and heart rate was studied in inactin-anesthetized rats. In all rats, there was a fall in blood pressure that was maximal within about 20-40 s and then returned toward normal. After 45 degrees head-up tilt for 30 min, AVP was increased from 7.0 +/- 1.7 to 21.0 +/- 5.9 pg/ml. Sixty-degree head-up tilt increased AVP at 5, 15, and 30 min, respectively, from 10.6 +/- 2.9 to 22.1 +/- 4.8 pg/ml, from 10.6 +/- 2.5 to 28.5 +/- 5.3, and from 16.1 +/- 4.7 to 62.6 +/- 10.3 pg/ml. After bilateral cervical vagotomy, 60 degrees head-up tilt for 30 min increased AVP, but the change was significantly reduced compared to intact animals. Bilateral sinoaortic denervation increased basal values of AVP, and there was no further increase during tilt. Bilateral electrolytic lesions of the hypothalamic paraventricular nuclei caused only a moderate reduction in the AVP response to tilt. When the effect of endogenous angiotensin II was antagonized by saralasin or its production was blocked by enalapril, the AVP response to tilt was reduced. The mean arterial pressure fell during the 1st min, but recovered rapidly when rats treated with a V1 vasopressin receptor antagonist were tilted. The data indicate that head-up tilt increases AVP secretion in anesthetized rats, that the response is mediated by the vagus and particularly by the arterial baroreceptors, and that circulating angiotensin II contributes to the response. However, the increased circulating AVP is not necessary for the maintenance of arterial pressure.